The character of the residential development occurring at the periphery of a metropolitan area has extensive and diverse economic and social implications. The kinds and prices of housing produced, the population groups served, and the cost and problems of providing public services are all determined by the workings of the development process. An understanding of this process requires an examination of the relationships between land prices and the location and intensity of development.
The density at which land is developed for residential purposes is the final important characteristic of development at the urban periphery. Harrison and Kain [1974] have examined the densities of fringe development over time and the cumulation of this incremental development to form the urban pattern. Two studies, by Neutze [1968] and Schafer [1964] , have focused on the development of apartments at the urban fringe.3 This paper addresses this triad of characteristics of peripheral urban residential development: urban sprawl, land values and density of development. First, an account of the development process is given. Hypotheses are developed involving the variations of these three factors across urban areas. Finally, the predicted relationships between the rate of urban growth, land values and density of development are tested using data from the past two decades for metropolitan areas in the United States.
THE NATURE OF PERIPHERAL GROWTH
The desire for accessibility to the urban center might be expected to result in continuous development extending out from that center, since people seek more accessible locations and are willing to pay more for them (see, for example, Alonso [1964] ). This must be the case, however, only in static situations or if landowners are shortsighted and consider just the returns from development in the current p.eriod. More reasonably, owners compare the returns from immediate development with their expectations of the returns from development in the future, deducting the costs of holding the land and discounting the returns to their present values.4 As a result, some owners may withhold their land and forgo current development while development occurs on less accessible land farther from the center. For example, current demand might support only the development of single-family housing beyond a certain distance. Future urban growth, however, could generate a demand for multifamily housing yielding far higher returns, causing the most accessible land to be withheld during the current period. 5 An explanation of urban sprawl requires more than expectations of future growth. Given the conventional assumptions, similarly situated landowners should face a common future and should reach the same decisions with respect to development. But [1975] have demonstrated that such skipping of close-in land in favor of higher-density development at a later time may prove to be more efficient for the society in the long run. perceived holding costs. Some important differences include landowner incomes, income tax positions, alternative investment opportunities, the possible use of the land in agricultural production and eligibility for preferential property tax treatment.6 These differences will produce variations in landowner decisions to develop or withhold their land, resulting in the fine-grained pattern of urban sprawl that is observed as development occurs at the periphery of urban areas.7
Differences in the levels of future expectations may be important in accounting for variations in the patterns of residential growth between cities. Hypotheses are derived involving the relationships between expectations, urban sprawl, land values and densities of current development. Consider two identical urban areas with the same patterns of demand for residential development in the current time period. Considering only this current demand, landowners in comparable locations would obtain similar returns from current development in the two cities. The cities differ only in the levels of expectations of the landowners: In one city, only slow growth and low levels of future residential demand are anticipated after this current time period, while rapid growth and high demand are expected in the other. Thus, landowners in the first city will tend to have lower expected present values of returns from future development than their more optimistic counterparts in the second city. There will, of course, still be variations in landowner expectations within each of the cities. When the landowners compare their initial expectations regarding returns from current development (the same in both cities) with the anticipated returns from future development, the patterns of decisions will vary between cities. Given the lower levels of expected future returns, current development will be more attractive to a higher proportion of landowners in the first city. The higher future demand in the second city will be more appealing, causing more of these owners to withhold their land in favor of future development. (This decrease in the supply of land for current development will produce an increase in land prices and returns from current development, enticing some of the reluctant owners back into the development of their land before an equilibrium is reached.) This forms the basis for the first hypothesis: The quantity of land withheld from current development-the amount of urban sprawl-should vary directly with the levels of expectation concerning future residential demand. Put another way, landowners in rapidly growing cities will reserve more land for future development. The more growth they expect, the greater their tendency will be to sit tight and wait for higher returns to their land.
The withholding of land decreases the supply available for current development at any distance from the center. This will force the price for land up (also causing some additional land to be released for 6Clawson [1962] and Kaiser et al. [1968] provide good accounts of the factors which influence landowner behavior.
7The argument assumed the existence of large numbers of landowners at any given location in order to discuss the proportions with higher or lower expectations who would or would not withhold their land. With small numbers of landowners at any location, the argument can still be used if their expectations are assumed to be subject to a probability distribution comparable to the distribution of expectations among the larger number of landowners. Then the large landowners' decisions concerning future expectations and the withholding of land would be probabilistically determined, still producing random variation and sprawl. current development). Thus the second hypothesis: Land values should vary directly with the levels of expectation concerning future residential demand. In those cities that are growing more rapidly, higher future expectations will force current land values up.
A higher price for land will cause developers to use less land in the production of housing, substituting other inputs for land. The third hypothesis is, then, as follows: Density of residential development on land that is developed (and not withheld) should vary directly with land values and with levels of expectation concerning future residential demand. Ironically, the faster growing cities, while having more sprawl, will actually be denser in those areas that are actually developed.
The traditional assumption of employment being concentrated in a single center has become less tenable with the decentralization of commercial and industrial activity in most large urban areas. The development of multiple centers of employment near the edge of the fully developed portion of the city would not alter the desire of new residents to locate close to their places of work. However, the generally shorter commuting distances would lessen the resistance to locating at even greater distances from the center, increasing demand farther out and further encouraging dispersed development. In addition, the emergence of the peripheral centers might increase the potential for future higher-density development in their vicinities, creating a greater incentive to withhold land. Thus, decentralization of employment would be expected to lead to even more urban sprawl.
In summary, when expectations about future development potential are high, more land will be withheld from development, land values will be higher, and the densities in developed areas will be higher. More will be done on less land, at higher prices, as the owners wait for still higher expected returns from future development.
TESTING THE HYPOTHESES
The second and third predictions outlined above, involving variations in land prices and density of development across urban areas, have been tested empirically. The procedures followed and the variables used in these tests are described in this section. The first of the hypotheses involved the withholding of land from development to produce urban sprawl; unfortunately no data could be found that were appropriate to examine the prediction in this case.
A model incorporating the two hypotheses in the form of linear regressions is tested using data from Standard Metropolitan Statistical Areas (SMSAs) in the United States. For the first set of regressions, measures of land value serve as the dependent variable. Expectations of future development measured by rates of population growth are expected to be positively related to land values. Two additional independent variables are also included in these regressions-population and income. Larger cities have greater aggregate demand for residential space, and higher incomes allow individuals to offer more for such space. Thus, both variables would be expected to be significant factors affecting land values and should be positively related to these values. For the second set of regressions, the density of current development is the dependent variable. Land values and population growth should both, as hy-pothesized, be positively related to the density of development. Population should also be positively related, since the greater demand for space in large cities forces more intensive use. The role of income is less clear in this case: Higher incomes could increase land values and hence densities, but could also enable households to purchase more space.
A variety of land price data for metropolitan areas in the United States has been assembled by Schmid [1968] . The National Association of Home Builders (NAHB) has gathered information from its members regarding the average price of raw suburban land purchased by them for their own use in residential development in a large number of urban areas for 1960 and 1964. These data on land values per acre should be indicative of the overall level of prices for land for new residential development in each SMSA, even though they cover only the activities of the NAHB members. Like all attempts to collect land value information, these NAHB data are undoubtedly affected by significant inaccuracies and problems in coverage. Thus, it was felt to be appropriate to consider alternative sources of information. Data on the prices of lots sold for new residential development are an alternative. Such information is somewhat easier to come by, but suffers two shortcomings: lot sizes vary and other development costs affect the final price of a lot. Therefore, lot prices can be only imperfect measures of the variation in land values across urban areas. NAHB data on lot prices in 1960 and 1964 (covering the prices of developed lots for single-family home building reported by NAHB members in surveys) and Federal Housing Administration (FHA) data on lot prices in 1950 and 1964 (covering the prices for developed lots for single-family homes with FHA-insured mortgages in each SMSA) are included in the tests of the models. These data also cover only a portion of the land market, but provide alternative tests and extend the temporal range of the tests.8
Following the example of Harrison and Kain [1974] , the percentage of new housing units constructed during a decade as single-family dwellings is taken as the surrogate measure for density of development. Of course, percent singlefamily development is inversely related to the density of development, so the direction of the hypothesized relationships must be reversed. While variations do occur in the densities at which both single-family and multifamily development take place, the choice between these types undoubtedly accounts for most of the variation in development densities across SMSAs. The data available refer to the SMSAs as a whole and are therefore affected by central city redevelopment. However, data for the SMSA fringes would have missed significant peripheral development occurring within central cities.9
As mentioned earlier, rates of population growth are taken as measures of landowner expectations regarding future development. The current rate of growth in the metropolitan area was considered to be the major factor which landowners could observe and, hence, the major factor affecting expectations. Landowners in a rapidly growing city will be more The second set of regressions tested the hypothesis that the density of residential development would vary directly with land value, population change and population (Table 2) The first hypothesis-that levels of landowner expectations directly affect the quantity of land withheld and hence urban sprawl-was not tested. The conceptual problems involved in the measurement of sprawl are very great, and appropriate data are not available in comparable forms across metropolitan areas.
The description of the nature of peripheral urban development given in this paper highlights the role of landowner expectations concerning future growth in shaping the pattern of future development. Relatively little is known about the way in which these expectations develop or the correspondence between these expectations and reality. Schmid [1968] has pointed out that landowner expectations might well diverge from a realistic appraisal of future urban growth possibilities, and further observed that "there is no a priori reason to expect that a bad guess about the future will not continue for a number of years, with resulting higher monopoly-like prices to many consumers" [1968, p. 42]. Such a bad guess would also be reflected in the entire pattern of urban development, with more land being withheld-and more sprawl-than would actually be warranted. Especially at the present time, when many urban areas seem to be passing from periods of rapid expansion into an era of much slower growth, possible lags in landowner expectations could present a serious problem. This paper has provided a point of departure for the investigation of such problems by providing an explanation of the nature of the development process incorporating the important elements of landowner expectations, urban sprawl, land values and the density of development.
